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ABSTRACT  
Background: To examine which school- and home-based factors at age 11-12 (6
th
 grade, 
elementary school) predict physical activity (PA) and sedentary behavior (SB) at age 13-14 
(8
th
 grade, secondary school). Methods: Data at both time points were collected from 472 
children (M age baseline = 10.97, SD age = 0.41) and their parents. Children and parents 
completed self-reported questionnaires. Children’s height and weight were measured and 
children wore a pedometer for 7 days. Results: Hierarchical regression analyses revealed that 
predominantly boys (β = -.11), children with higher levels of pedometer-determined PA (β = 
.44) and more parental logistic support (β = .11) at age 11-12 displayed higher levels of 
pedometer-determined PA at age 13-14 (R
2
 = 39.1%). Similar results emerged for self-
reported moderate to vigorous PA (R
2
 = 36.7%). Finally, lower levels of screen-based SB at 
age 13-14 (R
2
 = 32.5%) were most strongly related to lower levels of screen-based SB (β = 
.41), a medium/high socio-economic status (β = -.18), and higher levels of parental PA 
explicit modeling (β = -.18) at age 11-12. Conclusions: Children’s PA/SB and the supportive 
role of parents at age 11-12 are strong predictors of PA and screen-based SB at age 13-14.  
Key words: children, physically active lifestyle, transition 
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INTRODUCTION  
The promotion of regular physical activity (PA) has been recognized as an important 
strategy in the prevention of childhood obesity
1
. Despite the increasing awareness of the 
benefits of a physically active lifestyle, a large number of children of Western societies do 
not meet the recommendation of participating in at least 60 minutes moderate to vigorous 
PA
2,3
.  Moreover, PA levels have been found to decline during adolescence
4
.  
In order to maintain or increase PA levels, it has been recommended to use multi-
setting interventions
5
. This means that it is advisable to focus on various settings at the same 
time (e.g., home, school, sports club) when developing interventions. Children spend most of 
their time at school and at home (or in their neighborhood). Therefore, in order to determine 
which factors are important for facilitating a physically active lifestyle in future interventions, 
it is necessary to study correlates and predictors at the school as well as the 
home/neighborhood environment. As suggested by the socio-ecological model
6
, correlates 
and predictors of health-related behaviors include multiple levels such as intrapersonal (i.e., 
individual) factors (e.g., motivation), interpersonal (i.e., social) factors (e.g., logistic support 
from parents) and physical environmental factors (e.g., school and home/neighborhood 
facilities). However, most of these factors were studied in cross-sectional research
7,8
. A 
disadvantage of cross-sectional research is that no causal relations can be explored
9
. Cross-
sectional relations with PA were for example identified for autonomous motivation to engage 
in leisure time PA in children
10
 (i.e., to enjoy and/or value  PA), the elementary and 
secondary physical school environment
7
, logistic support by children’s parents10,11, and 
children’s and adolescents’ neighborhood facilities7,12. 
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Developmental and educational transition 
In the past, a number of reviews have explored different personal as well as 
environmental correlates/predictors of PA 
e.g.,7,8,12
. These reviews have often focused on 
children and adolescents separately and have identified different correlates/predictors for 
these age groups. For instance, Van der Horst et al.
8
 and de Vet et al.
7
 concluded that parental 
PA was more important in children than in adolescents. This is not surprising because the 
transition from childhood to adolescence has been recognized as an important life event 
where major changes are taking place (e.g., puberty and changes in cognition)
13
. 
Furthermore, this developmental transition often coincides with an educational transition 
(from elementary to secondary school). In Flanders, this transition often involves changing to 
a new school with new facilities, classmates and different teachers. In some cases children 
stay following classes in the same school as in elementary school, but also their school 
environment changes. For example, these children will have new teachers and spend their 
recess at a different playground (i.e., children of different ages usually have a different play 
ground). A review of Craggs et al.
14
 tried to identify the determinants of change in PA in 10- 
to 13-year-old children. Previous PA and self-efficacy were identified as the only 
determinants of PA. However, for most determinants no conclusions could be drawn.  Given 
that some studies have observed a decrease in PA during this transition
4,15
, it is important to 
find out which (type of) correlates of PA during childhood (elementary school) predict PA 
levels at adolescent age (secondary school). For instance, previous research could identify a 
relation between autonomous motivation (to be physically active during leisure time) and 
PA
10
. Because previous research indicates that autonomously motivated behaviors are related 
with more behavioral persistence
16,17
, it seems reasonable to assume that autonomous 
motivation at the age of 11-12 is a significant predictor of PA levels at the age of 13-14. 
Moreover, previous research could identify the role of autonomous motivation as a mediator 
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between PA and predictors such as parental logistic support
10
. Therefore, it is possible that 
logistic support during elementary school is a predictor of PA in secondary school. By 
identifying factors at the end of childhood that may contribute to the persistence of PA during 
this important developmental and educational transition, we might be able to improve future 
interventions and to avoid that PA levels will drop during the educational transition.  
Sedentary behavior 
Besides the promotion of PA, the reduction of (sustained periods of) sedentary 
behavior has also been proclaimed to be an important strategy to prevent childhood obesity
18
. 
Sedentary behaviors involve ‘activities that do not increase energy expenditure substantially 
above the resting level and include activities such as sleeping, sitting, lying down, and 
watching television, and other forms of screen-based entertainment’19. One of the most 
prevalent sedentary behaviors in children is screen-based sedentary behavior
20,21
. It has been 
recommended that screen-based sedentary behavior should be limited to no more than two 
hours per day
3,18
. However, a substantial number of children do not meet this 
recommendation
2
. Only few studies have tried to identify the correlates of screen-based 
sedentary behavior, in particular concerning psychosocial correlates (e.g., parental concerns 
for excessive TV use)
22
, and most results are inconclusive
8
.  
There is a growing consensus that sedentary behaviors are not simply the ‘opposite’ 
of PA
23
, and that sedentary behaviors do not necessarily displace PA
24
. On the other hand, 
even though a sedentary lifestyle and a lack of PA should be conceptually and empirically 
differentiated, this differentiation does not preclude that they share important 
correlates/predictors. For instance, children who do not receive logistic support from their 
parents to be physically active will probably search for other activities to do, such as TV 
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viewing. Therefore, this study will identify which PA correlates during elementary school 
predict screen-based sedentary behavior during secondary school. 
Purpose of the study  
The purpose of this study was to identify which school- and home-based factors 
(intrapersonal factors, interpersonal factors and physical environmental factors) during 
childhood (6
th
 grade, last year of elementary school) predict PA and screen-based sedentary 
behavior during adolescence (8
th
 grade, second year of secondary school). Because of the 
changing physical and social school environment, we expected that PA-related parental 
practices as well as factors of the home/neighborhood environment at age 11-12 would be 
more strongly related to PA and screen-based sedentary behavior at age 13-14 compared with 
factors referring to the social and physical elementary school environment.  
METHODS 
Participants 
A representative sample of 183 elementary schools in Flanders was contacted at 
baseline to participate in the study. This resulted in 103 schools with 2418 participating 6
th
 
grade children (1185 boys and 1233 girls; M age = 10.97, SD age = 0.41) and 992 parents 
(one of the parents of the children). Two years later, children and parents were contacted 
(2418 children and their parents) at their home address with the question to participate at the 
follow-up of the study. From those 2418 children and parents, 62 children could not be 
reached anymore because they moved or changed their e-mail address. Five hundred and 
seventeen children and parents were willing to participate at follow-up, but 45 children did 
not meet the inclusion criteria (i.e., children had to follow classes at the same school as the 
previous year, the school had to be located in Flanders and children had to provide a 
minimum of information, e.g., not only their height and weight). Finally, a total of 472 
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children (212 boys and 260 girls; M age = 12.96, SD age = 0.40) were tracked from 
elementary (6
th
 grade) to secondary school (8
th
 grade) (19.5%). A total of 434 children had 
two Belgian native parents, 20 children had one Belgian native parent, and 17 children had no 
Belgian native parents (1 missing value). From those 472 children 444 parents (one of the 
parents) participated at follow-up.  
Measures 
Data concerning individual factors, school- and home-based factors were collected. 
Most information was obtained from the children. However, some information was gathered 
from the parents (i.e., activity related parenting practices and the perceived home 
environment). 
Background measures 
Socio-economic status: Both parents were asked to fill in their highest degree of 
education (five response options ranging from ‘no degree’ to ‘higher education’) and their 
current occupation (11 response options ranging from ‘unemployed’ to ‘entrepreneur’) on the 
informed consent form at baseline. Based on this information, the PRINCALS data reduction 
procedure
25
 was used to calculate one single variable. Participants were divided in three equal 
groups (tertiles) to determine low, medium and high socio-economic status. 
Weight status: A trained research assistant measured children’s height (Seca 
stadiometer) and weight (calibrated digital Seca scale). Body Mass Index (BMI) was 
calculated (kg/m
2
) and overweight (including obesity) was determined on the basis of the 
international age- and gender-specific BMI cut-off points
26
.  
Pubertal status: Pubertal status was measured using the five items of the self-reported 
questionnaire validated by Carskadon and Acebo
27
. This scale was previously applied in 
Dutch by Eggermont
28
. Questions were answered ranging from 1 (not yet started) to 4 (seems 
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complete). Children had also the possibility to answer with ‘I do not know’. The item 
concerning menarche had only two response options (i.e., yes or no). The mean score of the 
items of the boys as well as the mean score of the items of the girls were calculated. 
Cronbach’s alpha ranged from acceptable for boys (α = 0.63) to good for girls (α = 0.79).  
Behavioral measures 
Pedometer-determined physical activity: Children were asked to wear a pedometer 
(Yamax SW-200) for seven consecutive days. This pedometer was previously validated in 
children and adolescents
29
. Children reported the number of steps and reported the time spent 
on non-weight-bearing activities (e.g., cycling) and activities performed without wearing the 
pedometer (e.g., swimming, no approval of sports coach to wear the pedometer) each day in 
their PA diary. Based on Lubans et al.
30
, 146 steps per minute for boys and 137 steps per 
minute for girls were added to compensate the activities not captured by the pedometers. 
Steps per day lower than 1000 or higher than 40000 were replaced by 1000 steps and 40000 
steps respectively. The average number of steps per day was only calculated when data was 
available of at least three weekdays and one weekend day
31
. At baseline, 1795 children had 
pedometer data of which 1648 children met the criterion of having a least three weekdays and 
one weekend day (91.8%). At follow-up, 363 children provided pedometer data of which 355 
children provided a sufficient number of data (97.8%). 
Self-reported physical activity: The validated physical activity questionnaire for older 
children (PAQ-C) was used to measure self-reported moderate to vigorous PA (MVPA)
32
. 
The PAQ-C is a 7-day recall instrument with nine items to measure general levels of MVPA 
during a normal school week. The mean of the items was calculated. This resulted in a score 
from 1 to 5, where a low score indicates low levels of MVPA and a high score indicates high 
levels of MVPA. 
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Screen-based sedentary behavior: Children reported how many hours per day during 
the week and how many hours per day during the weekend they usually spent on television 
and computer during leisure time. Children had the possibility to choose between nine 
response options going from almost never to ± 7 hours/day or more. Total screen-based 
sedentary behavior was calculated by adding up television time and computer time. Time 
spent per week was calculated as follows: (Time weekday x 5) + (Time weekend day x 2). 
School context 
Perceived need support physical education teacher: Perceived need support of the PE 
teacher was measured using the shortened version of the teacher as social context scale 
(TASC)
33
. This scale has been used previously in Flemish adolescents
34
. The TASC 
comprises 24 items of which eight items refer to autonomy support, eight items to structure 
and eight items to involvement. Items were answered on a 5-point Likert scale ranging from 1 
(strongly disagree) to 5 (strongly agree). In line with Vansteenkiste et al.
34
 the mean of all 24 
items was calculated (Cronbach’s α = .89). 
 Physical school environment: The physical school environment was measured using 
the questionnaire assessing school physical activity environment (Q-SPACE)
35
. Seghers & 
Martien
36
 previously used the Q-SPACE in Dutch-speaking adolescents. This scale consists 
of 12 items and has a good internal consistency (Cronbach’s α = .80). The items were rated 
on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree) and were averaged to 
become a measure of the physical school environment. 
 Autonomous motivation to engage in physical education: Autonomous motivation to 
engage in PE was measured using eight items (i.e., intrinsic and identified regulation) of the 
behavioral regulation in exercise questionnaire-2 scale (BREQ-II)
37
. The Dutch version of the 
BREQ-II was previously used by Aelterman et al.
38
. Each item was rated on a 5-point Likert 
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scale ranging from 1 (strongly disagree) to 5 (strongly agree). The mean score of the eight 
items was calculated (Cronbach’s alpha = .89).  
Home/neighborhood context 
Perceived autonomy support: Perceived autonomy support of their parents and friends 
concerning their PA during leisure time was measured by using the validated perceived 
autonomy support scale for exercise settings (PASSES)
39
. This scale consists of 12 items and 
has an excellent internal consistency (Cronbach’s α parents = .95, Cronbach’s α friends = 
.94). All items were answered on a 7-point Likert scale (1 = strongly disagree, 7 = strongly 
agree). The mean of the 12 items concerning perceived autonomy support of the parents and 
the mean of the 12 items concerning perceived autonomy support of the friends was 
calculated.  
Autonomous motivation to be physically active during leisure time: Autonomous 
motivation to be physically active was measured using the eight items (i.e., intrinsic and 
identified regulation) of the BREQ-II
37
. This scale has previously been used in Flemish 
school-aged children
40
. Questions were answered on a 5-point Likert scale (1 = strongly 
disagree, 5 = strongly agree). The mean score of all eight items was calculated (Cronbach’s α 
= .86).  
Activity-related parenting practices: Parents were asked to rate their logistic support 
and explicit modeling
11
. Logistic support was measured using three items and explicit 
modeling using four items. All items, except one item measuring explicit modeling, had four 
response options with different labels depending on the item. A higher score means more 
support. One item measuring explicit modeling was answered by giving the number of times 
that they participated in PA each week. Because of different response options across the 
items of explicit modeling, these items were standardized (z-value). The mean of the three 
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items of logistic support and the mean of the four items measuring explicit modeling (z-
value) were calculated. Cronbach’s alpha of logistic support was .72 and of explicit modeling 
.67.  
Perceived home environment: Parents were asked to rate their perceived home 
environment by using four items including two items concerning neighborhood safety 
(Cronbach’s α = .74), one item concerning home equipment and one item concerning 
neighborhood facilities
41
. All items were answered on a 5-point Likert scale (1 = strongly 
disagree, 5 = strongly agree). To determine the level of neighborhood safety, the mean was 
taken of the two items. 
Procedures 
Data were collected from September until December in 2009 and 2011. At baseline, 
children completed the questionnaire at school. Children’s height and weight was measured 
by a trained research assistant. Furthermore, the correct use of the pedometer and the PA 
diary was explained. Parents who provided informed consent completed the questionnaire 
online. For the questionnaire of the children, informed consent was obtained from the school 
board (legal guardian during school hours in Flanders). For the pedometer and the 
measurement of height and weight informed consent was obtained from the parents and 
children from the age of 12.  
At follow-up, the correct use of the pedometer and the PA diary was explained at 
school during recess. The children completed the questionnaire at home (online or on paper). 
From the follow-up data we only used the data of the pedometer, MVPA and screen-based 
sedentary behavior in this study. Informed consent was obtained from the school board, 
parents and children from the age of 12. The study was approved by the ethical committee of 
the KU Leuven. 
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Statistical analyses 
Analyses were performed using IBM SPSS 19.0. Missing values ranged from 0.0% 
(i.e., autonomous motivation during leisure time and the physical school environment) to 
33.9% (i.e., logistic support, explicit modeling, and neighborhood safety) per variable. 
Imputation of missing values of continuous variables was performed based on the 
Expectation Maximization algorithm
42,43
. Chi square statistics and analyses of variance were 
executed to perform drop-out analyses. To detect multicollinearity, Pearson correlations were 
calculated between the predictor variables. Hierarchical regression was used to analyze which 
factors during elementary school predicted PA behavior (pedometer-determined and self-
reported) and screen-based sedentary behavior during secondary school. The variables were 
entered in the following steps: (1) dependent variable at baseline (i.e., steps per day, self-
reported MVPA or screen-based sedentary behavior); (2) gender, socio-economic status (low 
and medium/high); (3) weight status (normal weight and overweight), pubertal status; (4) 
perceived need support PE teacher, perceived physical school environment, autonomous 
motivation to engage in PE; (5) perceived autonomy support parents, perceived autonomy 
support friends, logistic support parents, explicit modeling parents, autonomous motivation to 
be physically active, home equipment, neighborhood facilities, neighborhood safety.  
RESULTS 
Drop-out analyses  
Drop-out analyses were performed to identify differences at baseline between the 472 
children who participated at follow-up and those who dropped out (N = 1946). There were no 
systematic differences for average steps per day, self-reported PA, perceived physical school 
environment, autonomous motivation to engage in PE, parental logistic support, autonomy 
support from friends, home equipment, neighborhood facilities and neighborhood safety.  
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However, children who were included at follow-up were more likely to be girls (χ2 = 
3.93, p = .047), to have a normal weight status (χ2 = 13.51, p = .000), to have a median/high 
SES (χ2 = 46.49, p = .000) and to have a lower pubertal status (F = 15.83, p = .000, η2 = .008) 
compared with children who did not participate at follow-up. Moreover, children 
participating at both measurements received less need-support from the PE teacher (F = 6.61, 
p = .010, η2 = .003), had parents who used their own behavior more to encourage PA (F = 
9.90, p = .002, η2 = .010), and received more autonomy support from their parents (F = 47.30, 
p = .000, η2 = .020). Finally, children who participated at follow-up were more autonomously 
motivated to be physically active during leisure time (F = 6.59, p = .010, η2 = .003) and spent 
less time on screen-based sedentary behavior (F = 47.30, p = .000, η2 = .020) compared with 
children who dropped out. 
Descriptives 
Table 1 presents the descriptives (range, mean, standard deviation, Cronbach’s α) of 
the factors included in this study. Correlations between the predictor variables ranged 
between -0.17 (i.e., between pubertal status and need support PE teacher) and .53 (i.e., 
between autonomy support friends and autonomy support parents).  
Prediction model of adolescent pedometer-determined physical activity 
The results of the full hierarchical regression model are displayed in Table 2. The 
model predicting pedometer-determined PA during secondary school explained 39.1% of the 
total variance. Pedometer-determined PA at age 11-12 significantly predicted steps per day at 
age 13-14 (β = .44, p < .001). Gender (β = -.11, p = .014) and pubertal status (β = -.09, p = 
.035) also emerged as a significant predictors. In particular, boys were more likely to have 
higher levels of pedometer-determined PA in secondary school than girls. More mature 
children at baseline were less active at follow-up. None of the variables in the school context 
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were significantly related to the number of steps in secondary school. In the home context 
only baseline logistic support from the parents (β = .11, p = .017) was identified as a 
significant predictor of the number of steps per day. Providing parental logistic support at 
baseline resulted in higher levels pedometer-determined PA at follow-up.  
Prediction model of adolescent self-reported moderate to vigorous physical activity 
The total model concerning self-reported MVPA in secondary school explained 
36.7% of the total variance (Table 2). The level of self-reported MVPA at age 11-12 
significantly accounted for 26.3% of the variance in self-reported MVPA at age 13-14 (β = 
.40, p < .001). Similar to the model of pedometer-determined PA, only gender emerged as a 
significant predictor (β = -.16, p < .001). Baseline weight status also significantly predicted 
self-reported MVPA in secondary school (β = -.12, p = .004): children with overweight at 
baseline were less physically active at follow-up compared with normal weight children. In 
contrast with the model of pedometer-determined PA, baseline autonomous motivation to 
engage in PE was positively related with MVPA at follow-up (β = .11, p = .032). Finally, 
baseline logistic support from parents was a significant positive predictor of MVPA in 
secondary school (β = .19, p < .001).  
Prediction model of adolescent screen-based sedentary behavior 
The total explained variance concerning screen-based sedentary behavior during 
secondary school was 32.5% (Table 2). In line with the previous models, screen-based 
sedentary behavior at baseline significantly accounted for 21.1% of the explained variance in 
screen-based sedentary behavior at follow-up (β = .41, p < .001). Baseline socio-economic 
status was found to be a significant predictor of screen-based sedentary behavior in secondary 
school (β = -.18, p < .001). A higher economic status in 6th grade was related to lower levels 
of screen-based sedentary behavior in 8
th
 grade. Pubertal status was also found to be a 
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significant predictor of screen-based sedentary behavior (β = .10, p = .023). More mature 
children at baseline spent more time on television and/or computer. None of the variables 
concerning the school context appeared to be a significant predictor of screen-based 
sedentary behavior in secondary school.  
A number of home-based factors at baseline appeared to be related with screen-based 
sedentary behavior at follow-up. Parental explicit modeling of PA behavior at baseline was 
negatively related to screen-based sedentary behavior in secondary school (β = -.18, p < 
.001). Children of parents who used their own behavior to motivate their children to be 
physically active spent less time on television and/or computer in secondary school. 
Furthermore, baseline autonomy support of friends (concerning PA) (β = -.15, p = .008) and 
baseline neighborhood safety (β = -.11, p = .013) were also negatively related with screen-
based sedentary behavior. Finally, baseline neighborhood facilities were positively associated 
with television and/or computer use in secondary school (β = .10, p = .040).  
DISCUSSION  
The aim of this study was to identify which intrapersonal, interpersonal and physical 
environmental school- and home-related factors in elementary school (6
th
 grade) predict PA 
and screen-based sedentary behavior in secondary school (8
th
 grade). Identifying specific 
factors in 6
th
 grade (before the transition) that contribute to the level of PA and screen-based 
sedentary behavior in 8
th
 grade (after the transition) constitutes an essential first step to 
develop interventions to maintain a physically active lifestyle.  
One of the main predictors of children’s level of PA and screen-based sedentary 
behavior at age 13-14 was their PA behavior and their screen-based sedentary behavior at age 
11-12. This means that it seems important to promote high levels of PA and low levels of 
screen-based sedentary behavior before the educational transition. Previous cross-sectional 
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research in Flemish 6
th
 grade pupils has found that parents play an important role in the 
promotion of PA by providing autonomy support (e.g., by providing choices), logistic support 
(e.g., by enrolling their child in a sports club) and by being a role model for PA
10
. Next to 
behavior in elementary school, the present research shows that also other factors at age 11-12 
are important for PA and screen-based sedentary behavior at age 13-14, which will be 
discussed in the following paragraphs.  
Prediction of adolescent physical activity behavior 
As hypothesized, the results of the regression analysis indicated that factors related to 
the home/neighborhood context at age 11-12 (more specifically logistic support) were more 
important predictors of pedometer-determined PA and self-reported MVPA compared with 
factors of the school context at age 11-12. This can be explained by the fact that children in 
Belgium have to change schools or change to a new school environment within the same 
school during the transition from elementary to secondary school, while their home 
environment, in particular the physical home environment, is a more stable environment. 
However, one school variable at elementary school was found to predict self-reported MVPA 
in secondary school, namely autonomous motivation to engage in elementary school PE.  
This finding is consistent with previous research by Haerens et al.
17
, who concluded that 
adolescents scoring high on autonomous motivation to engage in PE were more likely to be 
physically active, even in early adulthood.  This means that adolescents who enjoyed and/or 
valued PE during adolescence were more likely to be physically active into adulthood. The 
results of Haerens et al.
17
 as well as the results of the present study show that autonomous 
motivation to engage in PE is related to long-term PA. Therefore, it is necessary that PE 
teachers are aware of the valuable role of PE in stimulating a physical active lifestyle. 
Moreover, the PE teacher is able to promote autonomous motivation to engage in PE by 
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satisfying the psychological basic needs (i.e., need for autonomy, competence and 
relatedness)
44,45
. For instance, autonomy can be supported by providing choices, competence 
by giving clear expectations and relatedness by using small-group activities
46
. Although these 
results are promising, our results are limited and should be interpreted with caution. It is 
important to note that we could not identify a relation between autonomous motivation to 
engage in PE during elementary school and pedometer-determined PA. We could only find a 
significant relation with self-reported MVPA. This is comparable with the study of Haerens 
et al.
17
,
 
 who also used a self-reported questionnaire for PA. Consequently, future research 
needs to include objective measures of PA to clarify the role of autonomous motivation to 
engage in PE for long-term PA.  
The main finding of this study is the important role of parental logistic support. The 
results showed that parental logistic support at age 11-12 is a positive predictor of pedometer-
determined PA and self-reported MVPA two years later. Logistic support can be defined by 
making provisions (e.g., enrolling their child in sports) to enable their child to be physically 
active
11
.  During elementary school, children are more dependent than during secondary 
school because of their younger age. Therefore it seems logical that providing logistic support 
is important for younger children
10
. However, it looks like that providing logistic support 
during elementary school also encourages children to maintain or even increase their level of 
PA after the transition to secondary school. This can be explained by the relation of logistic 
support with autonomous motivation. Rutten et al.
10
 have already shown in a cross-sectional 
study that autonomous motivation to be physically active during leisure time is a mediator in 
the relation between logistic support and pedometer-determined PA. It might be that by 
providing logistic support concerning PA, parents show their children the importance they 
attribute to PA. This could influence children’s value and joy for PA. Consequently, the 
positive relation between parental logistic support at the end of elementary school and PA 
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levels in secondary school can be explained by the higher behavioral persistence in children 
who are autonomously motivated, which has been shown in the PE context
17
.  
While pubertal status at the age of 11-12 was a negative predictor of pedometer-
determined PA at age 13-14, baseline weight status was a negative predictor of self-reported 
MVPA after the transition. This suggests that overweight is more strongly (and negatively) 
related to MVPA than to habitual pedometer-determined PA. A possible explanation for this 
discrepancy is that MVPA includes more ‘purposeful’ PA (e.g., in a sports club), while 
pedometer-determined PA also includes ‘incidental’ PA (e.g., active transport) and activities 
performed at a low intensity (e.g., walking from one class to another class).   
Prediction of adolescent screen-based sedentary behavior 
Next to PA behavior, the present study also focused on predictors of adolescent 
screen-based sedentary behavior in secondary school. The regression analysis showed that the 
parental socio-economic status in elementary school was a negative predictor of screen-based 
sedentary behavior in secondary school. The results of present study have been confirmed by 
previous research. Tandon et al.
47
 have concluded that children with a lower socio-economic 
status had more access to media (e.g., TV, DVD player, video games) in their bedroom. 
Moreover, screen-time sedentary behavior was higher in households with a lower socio-
economic status
22,47
.  
Parental explicit modeling and autonomy support of friends at the end of elementary 
school were negative predictors of screen-based sedentary behavior in secondary school. 
Despite the fact that active role modeling of parents and autonomy support from friends at 
age 11-12 did not predict PA behavior at 13-14, these interpersonal factors seem to be 
important in decreasing time spent on screen-based sedentary behavior. In particular, it seems 
that when parents use their own PA behavior to encourage their children to be physically 
“Which School- and Home-Based Factors in Elementary School Predict Physical Activity and Sedentary Behavior in 
Secondary School? A Prospective Cohort Study” by Rutten C, Boen F, Seghers   
Journal of Physical Activity & Health  
© 2014 Human Kinetics, Inc. 
 
active during elementary school, this will encourage children to spend less time on screen-
based sedentary behaviors later in life. Next to the parents also children’s friends have the 
potential to decrease time spent on computer and/or TV during secondary school. The results 
showed that friends are able to decrease time spent on screen-based sedentary behavior by 
providing autonomy support concerning PA at age 11-12. Autonomy support can be given by 
providing choices in PA activities or by providing a meaningful rational
48
.   
It seems that a safer neighborhood environment in elementary school reduces time 
children spent on television viewing and/or computer use in secondary school. It is likely that 
when children live in a safe neighborhood, they probably spend more time outdoors and 
therefore less time in front of the television and/or computer. Previous research of Cleland et 
al.
49
 identified predictors of time spent outdoors among children. Although they did not study 
neighborhood safety, they concluded that supervision is an important predictor. It seems 
reasonable to assume that parental supervision is associated with the level of safety in the 
neighborhood. Furthermore, research has shown that a low socio-economic status is related to 
less neighborhood safety
50
. As previously mentioned, socio-economic status was a negative 
predictor of screen-based sedentary behavior. Therefore, it seems that children with a low 
socio-economic status are more likely to live in an unsafe neighborhood environment, which 
is related to more screen-based sedentary behavior. However, to examine these relations, 
mediation analyses are necessary.  
Finally, the results indicated a positive relation between the presence of neighborhood 
facilities at the age of 11-12 and screen-based sedentary behavior at the age of 13-14. This 
was rather unexpected, because it seems more likely that a multitude of neighborhood 
facilities will encourage children to spend time outside their home and therefore will 
discourage time spent on screen-based sedentary behavior. A possible explanation is the 
quality of the facilities. This study only asked parents to rate the presence and accessibility of 
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playgrounds, parks and sport centers but not their quality in terms of state of repair. When the 
neighborhood has a lot of facilities, but they are of low quality and therefore maybe unsafe, 
this will probably not encourage children to make use of these facilities.  
Strengths and limitations 
One of the major strengths of this study is the simultaneous measurement of 
pedometer-determined PA, self-reported MVPA as well as self-reported screen-based 
sedentary behavior. Moreover, data were collected during an important life event, the 
transition from childhood to adolescence and the transition from elementary to secondary 
school. This is a difficult period for tracking children. As a consequence the drop-out rate 
was high, which constitutes a first limitation. This drop-out can be explained by the 
procedure of the study. In the first measurement schools were asked to participate in the study 
because the study took mainly place during school hours. Because Flemish children often 
have to change schools when transferring to secondary school, most children were not 
following classes together anymore. To prevent that children had to miss classes because of 
the study, the measurements mainly took place at home or during recess. Therefore, at 
follow-up, children and parents were contacted at their home address.  A major advantage of 
performing the measurements in school is that most children participate. This results in a 
rather representative sample of the Flemish children. Asking children to participate at home 
leads to much lower participation rates and a more selective sample. According to the drop-
out analyses, generalizations of the results should be made with caution. Although no 
differences between the children who participated at follow-up and the children who 
dropped-out could be identified concerning their PA behavior, children participating at 
follow-up were predominantly girls, children with a medium/high socio-economic status and 
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children with a normal weight status. For example, this might have led to an underestimation 
of the obtained relations because of a restriction of range. 
A second limitation is that we asked the parents to rate their physical 
home/neighborhood environment. Because of practical limitations, it was not possible to ask 
the children how they perceive their physical home/neighborhood environment or even to 
include objective measures.  
A third limitation is that only one of the parents completed the questionnaire of which 
50.6% were mothers (15.7% fathers, 33.7% missing). This may influence the results of the 
study. According to previous research, PA of the mother is related to 10- to 12-year old 
children’s PA51. This relation could not be identified with PA of the father. However, in 12- 
to 18-year old children, PA was related with father’s PA52. Therefore, it seems that mothers 
have more influence on children’s PA and fathers on adolescents’ PA. Therefore, our results 
may be an underestimation.  
Fourth, given that previous recent literature
53
 did find different correlates for weekday 
PA and weekend PA, a limitation of this study is the use of general PA. Like the results of 
Corder et al.
53
 show it is possible that parental support is more important in the weekend than 
during the week. 
A fifth limitation is the possibility of bias caused by the use of associations between 
self-reported variables in the model and associations between self-reported and objective 
variables.  
Finally, because of the low number of children following classes in the same school 
(i.e., on average 2.46 children distributed among 188 schools) we did not take into account 
clustering of the data. Having 30 groups and 30 persons in each group or having 100 groups 
and 10 persons in each group is a rule of thumb often used to perform multilevel analyses
54,55
, 
which was not the case in our study.  
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CONCLUSIONS  
The results of this study showed that children’s PA and screen-based sedentary 
behaviors in 6
th
 grade were the main predictors of PA and screen-based sedentary behavior in 
8
th
 grade. Furthermore, the supportive role of the parents was apparent. Overall, it seems that 
factors of the home/neighborhood environment at age 11-12 are more strongly related to PA 
and screen-based sedentary behavior at age 13-14 than factors of the elementary school 
environment.  Therefore, policy should focus more on enabling parents providing the 
necessary logistic support to their children to be physically active. The government can do 
this by providing financial aids for enrolling their child in a sports club. Sports clubs can 
involve parents in the organization of their sports activities or they can organize these 
activities at times that parents are likely free from work. To decrease the levels of screen-
based sedentary behavior, the government should focus on children with a low socio-
economic status and by improving their neighborhood safety. The results of this study will 
enable intervention studies to focus on specific (predominantly home-based) factors in 11- to 
12- year old children that are important for the persistence of high PA levels and low screen-
based sedentary behavior during secondary school. 
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Table 1: Descriptives 
 
 Range Mean (SD)  
or % 
Cronbach’s α 
Background factors 
Gender 
 Boys (N = 212) 
 Girls (N = 260) 
Socio-economic status M1 
 Low (N = 80) 
 Medium-high (N = 334) 
Biological factors 
Weight status M1 
 Normal weight (N = 400) 
 Overweight/obese (N = 44) 
Pubertal status M1 
Behavioral factors 
Steps per day M1 
Steps per day M2 
MVPA M1 
MVPA M2 
Screen-based SB M1 
Screen-based SB M2 
 
 
 
 
 
 
 
 
 
 
 
1.00-4.00 
 
4175-33957 
2286-33574 
1.48-4.53 
1.33-4.39 
0.00-79.00 
0.00-98.00 
 
 
44.9% 
50.1% 
 
19.3% 
80.7% 
 
 
90.1% 
9.9% 
1.71 (0.55) 
 
15052 (4264) 
15589 (5110) 
2.95 (0.55) 
2.58 (0.50) 
19.65 (12.88) 
22.60 (13.51) 
 
 
 
 
 
 
 
 
 
 
 
0.63
a
; 0.79
b
 
School-related factors 
Need-supp. PE teacher M1 
Physical school env. M1 
Autonomous mot. PE M1 
Autonomous mot. LT M1 
Autonomy sup. friends M1 
Autonomy sup. parents M1 
 
1.38-4.96 
1.50-4.75 
1.00-5.00 
1.50-5.00 
1.00-7.00 
1.50-7.00 
 
3.21 (0.63) 
3.44 (0.61) 
3.87 (0.85) 
4.06 (0.74) 
4.82 (1.26) 
5.95 (1.01) 
 
.89 
.80 
.89 
.86 
.94 
.95 
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 Range Mean (SD)  
or % 
Cronbach’s α 
Home-based factors 
Logistic support M1 
Explicit mod. M1 (z-value) 
Home equipment M1 
Neighborhood facilities M1 
Neighborhood safety M1 
 
1.00-4.00 
-1.67-2.33 
1.00-5.00 
1.00-5.00 
1.00-5.00 
 
2.86 (0.68) 
0.10 (0.64) 
4.50 (0.68) 
4.02 (0.87) 
3.69 (0.85) 
 
.72 
.67 
 
 
.74 
M1 = measurement at baseline; M2 = measurement at follow-up; MVPA = moderate to 
vigorous physical activity; SB = sedentary behavior; need supp. PE teacher = perceived need 
support physical education teacher; physical school env. = physical school environment; 
autonomous mot. PE = autonomous motivation to engage in PE; explicit mod. =  explicit 
modeling; autonomy sup. friends = autonomy support friends; autonomy sup. parents = 
autonomy support parents; autonomous mot. LT = autonomous motivation to be physically 
active during leisure time 
a
 boys; 
b
 girls 
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Table 2: Final hierarchical regression results predicting physical activity and screen-based 
sedentary behavior in secondary school 
 
 Steps per day 
M2 
MVPA M2 Screen-based 
SB M2 
β R2 β R2 β R2 
Behavioral factor 
Dependent variable M1 
Background factors 
Gender 
SES M1  
Biological factors 
Weight status M1 
Pubertal status M1 
School-related factors 
Need supp. PE teacher M1 
Physical school env. M1 
Autonomous mot. PE M1 
Home-based factors 
Logistic support M1 
Explicit mod. M1 (z-value) 
Autonomy sup. friends M1 
Autonomy sup. parents M1 
Autonomous mot. LT M1 
Home equipment M1 
Neighborhood facilities M1 
Neighborhood safety M1 
 
.44** 
 
-.11* 
.02 
 
-.07 
-.09* 
 
.04 
.05 
.05 
 
.11* 
.07 
.03 
-.04 
.08 
.03 
-.05 
.06 
.310** 
 
.324* 
 
 
.341** 
 
 
.358* 
 
 
 
.391** 
 
 
.40** 
 
-.16** 
.04 
 
-.12** 
.02 
 
.04 
.04 
.11* 
 
.19** 
.08 
.00 
-.04 
-.03 
.06 
-.05 
.00 
.263** 
 
.290** 
 
 
.304* 
 
 
.319* 
 
 
 
.367** 
 
.41** 
 
-.11* 
-.18** 
 
.02 
.10* 
 
.01 
-.03 
.05 
 
-.05 
-.18** 
-.15** 
.07 
.01 
.01 
.10* 
-.11* 
.211** 
 
.246** 
 
 
.261* 
 
 
.266 
 
 
 
.325** 
*p < 0.05; ** p < 0.01 
M1 = measurement at baseline; M2 = measurement at follow-up; MVPA = moderate to 
vigorous physical activity; SB = sedentary behavior; need supp. PE teacher = perceived need 
support physical education teacher; physical school env. = physical school environment; 
autonomous mot. PE = autonomous motivation to engage in PE; explicit mod. = explicit 
modeling; autonomy sup. friends = autonomy support friends; autonomy sup. parents = 
autonomy support parents; autonomous mot. LT = autonomous motivation to be physically 
active during leisure time 
